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Abstract 
VREST (Virtual Reality Educational Surgical Tools) is developing a universal and 
autonomous simulation platform which can be used for training and assessment of 
medical students and for continuing education of physicians. With the VREST - 
Virtual Lichtenstein Trainer, simulating the open surgery procedure of the inguinal 
hernia repair according to Lichtenstein, the validation of the simulator is ongoing. 
Part of this trajectory is the evaluation of the transfer of training of the virtual 
incision making. One group of students trained incision making on the VREST 
platform where the control group did not. In an experiment both groups has to 
perform several incision tasks on a manikin. The results are not available yet but 
will be presented at the MMVR14 conference. 
1. Background / Problem  
VREST developed a Platform for Virtual Medical Training [1] in which in 
principle all kinds of surgical techniques can be practiced. On the VREST platform a 
resident is educated in knowledge and skills based on ‘touch’ and ‘vision’ and 
‘decision’ in a VR environment. The VREST platform is used prior to the first 
operating room surgery of the resident. Most work on transfer of surgical skills from 
simulator training to the operating room has been done using laparoscopic simulators [2, 
3, 4, 5].  
The current study aims to validate that the VREST platform will contribute to a 
more efficient and effective training trajectory of the resident. Increasing efficiency 
will lead to a lower number of operating room procedures needed to become a qualified 
and skilled surgeon.  
The transfer of the virtual hernia repair training to the operating room is 
investigated in this validation. 
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2. Tools and Methods  
 
Based on the VREST Platform for Virtual Medical Training [1] a Lichtenstein 
repair of inguinal hernia trainer is developed. This Virtual Lichtenstein Trainer 
(VREST-VLT) has several features. Bimanual surgery with haptic feedback is enabled 
by means of two Phantom® devices. To provide the user a high quality three 
dimensional perception, the virtual operation scene is rendered in stereo, and 
synchronized with shutter glasses. Co-location of the hand and the virtual world is 
satisfied with a monitor–mirror system. Together this creates a good 3D perception 
which is needed to mimic real surgery. Interactive models of the groin area can be 
manipulated using the haptic devices. An objective virtual teacher replaces the real 
‘master’ surgeon. The virtual teacher can give instruction and gives feedback on the 
resident’s actions with text, speech, literature and video.  
Three levels are built in the VREST-VLT. In the first level the resident is guided 
through the procedure of the Lichtenstein repair technique performing all the tasks the 
teacher tells him to do. In the second level the resident can perform whatever he likes 
within the VREST-VLT. In the third level the resident is being assessed while doing 
the complete hernia repair operation. The third level will end with a VREST-VLT-
certificate upon completion of the virtual training. The validation of the VREST-VLT 
is ongoing in the Medical Spectrum Twente, Enschede, NL and the University Medical 
Center Groningen, Groningen, NL. Twelve residents are divided into two groups, the 
VREST-VLT-group and a control group, based on a pre-test for visio-spatial ability, 
perceptual motor skills and sensitivity to stress. The control group follows their training 
in the normal way by starting in the operating room and learns by doing with feedback 
from the ‘master’ surgeon. The VREST-VLT-group starts to train on the VREST-VLT 
till they receive their VREST VLT-certificate which allows them to complete their 
training in the operating room.   
The trial ends after completing three real operations. Objective criteria such as the 
number of errors and the time needed to complete parts of the operation to judge the 
residents are formulated. Video recordings of all the operations are examined by an 
independent expert panel of skilled and experienced surgeons.  The expert panel judges 
each resident on the criteria formulated without knowing which resident followed the 
normal or the VREST-VLT trajectory. 
Part of the validation is the 
evaluation of the transfer of training 
of the virtual incision making.  
30 participants are tested for 
perceptual motor abilities. Based on 
the results of this test, participants are 
randomly matched over two groups 
of equal ability.  
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 One group experiences a virtual incision making lesson on the VREST platform, 
the other group experiences no training. Over the whole course of the training sessions, 
four versions of the same virtual incision-making task are offered. Each participant 
concludes four training sessions of half an hour spread over four consecutive days.  
After the training sessions and a day of rest, transfer is measured by having the 
participants execute the same task on a manikin. This is videotaped and assessed by 
experts who are blinded to the participants’ identity. Two weeks later the participants 
again complete a session on the manikin, which again is videotaped and assessed by 
experts to evaluate not only transfer, but also retention. 
3. Results  
 
At the time of this report the validation was not completed. Parts of the validation 
will be presented during the MMVR14 Conference. 
 
4. Conclusions / Discussion  
 
VR training prior to OR training are expected to enhance both effectivity and 
efficiency of the surgical training process. The transfer of the training to the operating 
room can be measured at different stages, each with a different impact. The results after 
three operations will give a clue of the immediate efficiency of the VREST-VLT. 
However the results, including the number of operating room procedures needed, after 
completing the whole training until the resident has gained a sufficient professional 
level according to the ‘master’ surgeon will show the over-all efficiency. Furthermore, 
this validation study aims to indicate the gain in efficiency of the overall surgical 
training in hernia repair in establishing an expected difference in number of clinical 
procedures necessary to become a skilled hernia repair surgeon with or without VR 
training. 
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